Stored-product pests in the family Bruchidae of Coleoptera represent important pests affecting legume seeds. The lentil weevil, Bruchus lentis Froelich (Coleoptera: Chrysomelidae: Bruchinae) is one of the major lentil pests in Iran and in the world. The economic losses caused by this pest on lentil grow up to 40%. Synthetic pesticides are currently the chosen method to protect stored grain from insect damage. However, their widespread use has led to the development of pest strains resistant to insecticides and pest resurgence. In recent years, nonchemical methods, including biological agents are considered safe methods to control the stored grain pests. Positive characteristics of entomopathogenic nematodes as biological control factors of arthropod pests, introduce them as an appropriate option for controlling the integrated pest management of lentil weevil. In the present study, an isolate of entomopathogenic nematode, Steinernema feltiae, isolated from soils around Yasouj and based on morphological traits and morphometric data were identified. Adult insects of lentil weevil were exposed to concentrations of 0; 500; 1,000; 2,000 and 3,000 infective juvenile/ml of distilled water at different temperatures (20, 23, 26 and 29 °C). Insects were placed on filter paper impregnated with 1 ml of nematode suspension in Petri dishes for three days. Mortality of the insects was recorded every 24 hours. The highest mortality was recorded after 72 hours, which represented 79.40%, at the concentration of 3,000 infective juvenile at 26 °C.
Introduction
Lentil is one of the most important plants in the legumes family, rich in protein and starch and it is very important in human diet (Deeba et al., 2006; Cokkizgin and Shtaya, 2013) . Lentil in Iran is often cultivated in marginal lands and in soils that are not very fertile and in rainfed form. In this case, its performance is often insignificant due to lack of rainfall and plant pests and diseases (Saeidi and Shahab-Ghayoor, 2015) . The total area under cultivation, production and yield of lentil in Iran is 225 thousand hectares, 115 thousand tons per hectare. Mean grain yield of lentils in Iran is only 511 kg / ha (Saeidi and Shahab-Ghayoor, 2015) .
In the cultivation and production of lentil it is possible to apply and improve management practices which can lead to an increased product performance. One of the most important strategies for achieving maximum yields is the change in planting date, selection of suitable cultivars, management of water and fertilizer use, control of pests, diseases and weeds (Sarwar, 2012) .
Lentil weevil is one of the most popular pests, which is found in all parts of Iran (Saeidi and Shahab-Ghayoor, 2015) . Lentil weevil is more harmful to lentil and mushrooms. Duke and Yadav (2000) reported 30-60% loss in seed weight and 40-65% loss in protein content due to its damage and pulse seeds become out of shape for human consumption, as well as for planting (Rehman et al., 1992; Polanco and Rennie, 2004; Saeidi and Shahab-Ghayoor, 2015) .
Larvae feed lentils from legumes, causing heavy damage to crop products (Hominic et al., 1996) . The larvae of lentil weevil cannot feed dry seeds. Therefore, on farms, it feeds only juicy grains. All activities of lentil weevil larvae occur in field, but the insects go overwintering in the diapauses mode in the stores and in the infested grains of the legumes (Saeidi and Shahab-Ghayoor, 2015) .
Totally, 75 soil samples were collected.
Isolation of Entomopathogenic nematode from soil
Entomopathogenic nematode, Steinernema feltiae, was isolated from soil samples by using Galleria bait technique (Bedding and Akhurst, 1975) . Galleria mellonella (wax moth larva) was reared on an artificial diet suggested by Hala et al. (2012) at room conditions. Dead Galleria larvae were moved to a white trap for obtaining IJs (Infective Juvenile larvae) from the cadavers, while a few cadavers were directly dissected to obtain adult nematodes of the first and second generations.
Pathogenicity test
Factorial experiment with three factors, including time (24, 48 and 72 hours), concentration (0; 500; 1,000; 2,000 and 3,000 IJs in 1 ml distilled water) and temperature (20, 23, 26 and 29 °C) , within a completely randomized design with four replications was done. To obtain the effective concentrations of nematode, a sequential dilution method was used. For each concentration and each repetition, petri dishes with a diameter of 9 cm were considered. The floor of each petri dish was covered with two layers of filter paper and 10 adult insects in each petri dish were placed. Petri dishes were kept for three days at a temperature of 20, 23, 26 and 29 °C in the incubator. Mortality rate of insects was recorded on a daily basis.
Statistical analysis
Data were evaluated through analysis of variance by using SPSS software (version 16, SPSS Institute, Cary, NC, USA) and mean comparison of treatments were done with Tukey's test (α ≤ 0.01).
Results and Discussion
A species of insect pathogenic nematode, Steinernema feltiae, using morphological and morphometric characteristics and using a Lucskai key (1999) was identified and on greater wax moth, G. mellonella multiplied. Using the Koch method, a pathogenicity test was performed to confirm the pathogenicity of the nematode. Results of the statistical analysis of data, about the effect of S. feltiae on the adult insect lentil weevil in laboratory conditions are shown in Table 1 . According to the analysis of variance table, all treatments showed a significant difference compared to control.
Also, the effect of treatments (temperature, time and different concentrations of the pathogen nematode), as well as the interaction of temperature at nematode concentration and time in nematode concentration were statistically significant at 1% level. Considering the significance of the differences, the comparison of the averages of the tested treatments was carried out and the results of the comparison of the mean are given in Table 2 .
The results of this section are consistent with the results obtained by Aydin and Susurluk (2005) . The results of probit analysis for determination of LC50 are given in Table  3 . According to this table, it is observed that the best result in this experiment was obtained by treatment of 26 °C after 72 hours (LC50 = 698).
Adult beetles fly to the lentil farm in the spring and after a bit of feeding from nectar and pollen, the flowers begin to spawn, the eggs are clear yellow and the females lay their eggs on young pods lentils leave. Young larvae go to the pod when it leaves the egg and grows slowly, which lasts about six weeks. Before digging the larvae to the outside of the grains, they dig a corridor to reach the surface of the skin (White, 2001) . The insect has a life span of 45 days and lasts for 10 days. Lentil weevil is a generation per year. The first sign on the lentil seed is the presence of a very small dark circle of spheres or if there is a hole on the grain during harvesting. If we open the grain, there is a larva in it. Later a window appears on the seed and the larva feeds on the seed (Ward, 1999) .
Bruchus lentis Frӧlich is one of the most important pests causing serious damages to lentil in Iran and around the world (Sarwar, 2012) . They appear in high population in fields and storages in central and western Europe (Shahina and Salma, 2009 ), Mediterranean coasts (White, 2001) and Iran (in the provinces of east-Azerbaijan, west-Azerbaijan, Hamedan, Ghazvin, Tehran, Isfahan and Fars) (Shahhosseini and Kmali, 1989) .
In Gachsaran, with geographical position (51º 35' 21" N 57º 25' 21" E) the warm regions of Kohgiluyeh va Boyerahmad, B. lentis have been reported by for the first time in 1998 (Saeidi, 1999) .
Lentil weevils are difficult to control with chemicals due to their cryptic lifestyles of hiding in crevices, where they are protected from insecticidal sprays (Saeidi, 1999) . Entomopathogenic nematodes belonging to the family of Steinernematidae and Heterorhabditidae are the most effective and useful biological control agents for insects (Georgis et al., 1991; Gaugler et al., 1997; Gaugler, 2002; Stuart et al., 2006) . Entomopathogenic nematodes are safe for the environment while controlling insects (Jess and Bingham, 2004) . They can also be manipulated through genetic engineering, and their pathogenesis and stability are altered.
In the present study, the main objective was to establish the potential of S. feltiae to control adult B. lentis under laboratory conditions. In a study by Jess and Bingham (2004) on the decay of nematodes Heterorhabditidae and Steinernematidae on the ages of helio this larvae of high ages were shown to be more susceptible to nematode concentrations than larvae of the same ages. They also got similar results. So that 79 to 100% of larvae and 66% of adult flour beetles were controlled by nematode S. feltiae. Yee and Lacey sensitivity of larval, pupal and adult stages, cherry fruit fly to three species of Steinernema genus nematode were investigated and concluded that mortality in the laboratory was 10 to 62 percent. Shahina and Salma (2009) tested the effect of Steinernema on rice weevil and concluded that 55 to 370 nematodes per adult were the best concentrations and could be used to control the nematode in rice weevil control. Csontos (2002) , studying the effect of nematode on adult rice weevil at four different temperatures, obtained similar results to this study. The experiment of the effect of the nematode S. feltiae on the last instar larvae of Tenebrio molitor at 12, 18 and 25 °C showed that 97% of death occurred at 25 °C, which are similar to the results of this research.
Materials and Methods

Insects rearing of B. lentis B. lentis
The results of the experiment on the effect of nematode S. feltiae on adult weevil rice showed that the concentration of 2,000 IJs per milliliter, at 30 °C and after 72 hours, caused the highest mortality and therefore had the highest impact. On the other hand, not only the concentration of nematode influences the control of this pest, but the ambient temperature and the time after inoculation of the nematode of the patient have a significant role in increasing the efficiency of the nematode. So that the efficacy's nematode increases as the temperature rises to 30 °C.
It seems that an increase in the amount of mobility, nutrition, body volume and consequently the increase in the size and dimensions of the natural pores (mouth, denominator, and respiratory holes), the age of the insect, and most likely the sensitivity of the developmental stage of the pest to the sympathetic bacterium (X) with the nematode, the patient has been the main cause of the temperature effect at this stage of insect growth.
It can be said that the possible reason for observing the different effects of different temperatures on the efficacy of nematodes in the patient is that the metabolism of the nematode and the bacteria symbiotic with it, along with the 4.5364 The number of repetitions of four, the mean outside the parentheses, and the standard error inside the parentheses are given. increase in temperature to 30 °C, increases. Therefore, not only the percentage of the penetration of nematodes increases, but also the production of poison and the growth of the symbiotic bacteria are very high. As a general conclusion, it can be noted that the S. feltiae isolated from soils in the province of Kohgiluyeh va Boyerahmad at 29 °C had the greatest effect on adult weevil lentil. Time also had a significant effect on mortality, so that the highest mortality was observed after 72 hours.
